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Time-lagged and time-shifted ensemble
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Lagged trajectory
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Time-lagged uses perturbations
valid at the correct time, from
longer forecasts from the previous
cycle.

Time-shifted uses perturbations
valid at slightly different times.



Experiments

Period : Experiment :
2016010100 ~ 2016012400 ctrl:

(Spin-up time: 2015121500 ~ 3012) Resolution: Main: T511L60 / Members: T319L60

Localization: Bs= 25%, NMC perturbation,

Horizontal: 800 km 36 EnKF members .
Vertical: Ln(p) = 0.8

Resolution: Main: T511L60 / Members: T319L60
Bs=25%, NMC perturbation,

72 members ( 36 EnKF members, 36 12-hour-lag members) .
SFT :

Resolution: Main: T511L60 / Members: T319L60
Bs= 25%, NMC perturbation,
108 members (36 EnKF members, 72 1-hour-shift members ) .



5 day forecast against NCEP analysis
(2016010412--2016012400) NH, SH time series
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Time series of 500-hPa geopotential height anomaly correlation and 850-hPa RMS temperature error scores
for 5-day forecasts for the ctrl(blue) ~ LAG(Orange) and SFT(green) experiments verifying in the Northern
Hemisphere and Southern Hemisphere.



1stto 5t day forecast against NCEP analysis
(2016010412--2016012400) NH, SH
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The average 500-hPa geopotential height anomaly correlation scores by forecast day for ctrl(blue) ~ LAG(Orange)
and SFT(green) forecasts (a) Northern and (b) Southern Hemispheres.
The error bars represent the significance of the difference between the two runs at the 95% confidence level.



5 day forecast against NCEP analysis
(2016010412--2016012400) NH, SH vertical
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Vertical profiles of geopotential height anomaly correlation and RMS temperature error

for the ctrl(blue) ~ LAG(Orange) and SFT(green) experiments verifying in the Northern
Hemisphere and Southern Hemisphere.



Ensemble spread analysis
(2016010100--2016010700)

(a) LAG - ctrl (b) SFT - ctrl

Spread of Temperature — Zonal mean
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Time-lagged and time-shifted ensemble
-6 36 EnKF members

/ ” Experiment :

ctrl:

Resolution: Main: T511L60 / Members: T319L60
Bs= 25%, NMC perturbation,
36 EnKF members .

SFTLAG:

Resolution: Main: T511L60 / Members: T319L60
Bs= 25%, NMC perturbation,

I 216 members

: (36 EnKF members,

1 36 12-hour-lag members

past » Nnow 72 1-hour-shift,
72 1-hour-shift of 12-hour-lag members ) .



1stto 5t day forecast against NCEP analysis
(2016010412--2016011212) NH, SH
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The average 500-hPa geopotential height anomaly correlation scores by forecast day for ctrl(blue) and SFTLAG(red)
forecasts (a) Northern and (b) Southern Hemispheres.
The error bars represent the significance of the difference between the two runs at the 95% confidence level.



Results summary
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Thank you for your attention
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